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We, Victor Storer Neepuam, of 5, The Meritage, Richmond, in the 
County of Surrey, Hlectrical Engineer, and Wreperick Grorcy Nexpas, of 
48, Brodrick Road, Upper Tooting, in the County of London, Bngineer, do 
hereby declare the nature of this invention to be as folloye:— 


This invention relates to apparatus for heating water, and! it is especially: 
applicable for use with domestic hot water supplies. 

It is usual in heating water and in storiig such water in houseliold lot 
water supplies, to employ a heating apparatus such for imstance as a boiler in 
the kitchen fireplace, aud! to connect such boiler by circulating flow and vetian 
pipes to upper and lower Jevels in a lot water storage tank, The storage tank 
has a pipe connection attached to its upper end, from which the hot water 
used in the house is drawn, and the cold water supply to the storage tank is 
connected to the base of the same. 

The well know1 phenomenon of the lieated water ising to and remaining at 
the top of the storage tank and the cold water remaming in the bottom of’ the 
same, ensures that the hottest water in the storage tank is drawn off as required! 

In such a system, during the period wlien the hot water is being drawn 
off the boiler or other heating apparatus continues its action of supplying heated 
water to the upper portion of the tank, but not increasing the lieat of the water 
actually drawi off, and the object of this invention is to provide means whereby 
when hot water is being drawn off, the heat of the boiler or of an auxiliary 
heating apparatus, may be utilised not simply for supplang heated water to, the 
storage tank, but for increasing the heat of the water being drawn off from 
the upper part of such tank. 

The invention further relates to automatic means for turmming on greater 
heat {o the boiler, or to an auxiliary heating apparatus when such is employed, 
when heat is required for the purpose of increasing the heat of the water flowing 
from the upper portion of the tank to the place whiere it is used, this application 
of extra heat being specially convenient when electricity, gas or oil is employed 
as an auxiliary heating medium. : 

An example of apparatus arranged and constructed in accordance with this 
invention, consists of a storage tank communicating with a water heating 
apparatus, with which if is connected by means of a flow pipe attached to the 
upper part of the heater and communicating with the upper portion of tle 
storage tank, and a return pipe connecting the lower portion of the storage 
tank with the lower portion of tle heater, he connections between the flow 
pipe and the storage tank and the yeturn pipe and the storage tink are by way 
of check yalves, which permit the flow to take place slowly in proportion to the 
speed of the water circulation, but which automatically close when the speed of 
flow increases, such as occurs when water is drawn off ala tap. The flow: pipe 
also communicates with the supply pipe to the hot water taps in the house, and 
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the return pipe has 4 branch which communicates with the upper portion of the | 
Storage tank: 


7" nS) Ca Te ch 
dean additional h 
by, the heater du: 


Se 
te 


wa ; Tew 
Tih as obvious that th 


apparatus to) be constructedsas a seli-contained white im some cases the heater 35 
muy be entirely separatediirom the storage tank) and may be situated in con- 
nection with te pipe leading to the hot water taps. In such case a check valve 

or other operated part which moves on hot water flowing to the hot water taps, 
would’ swatch! on the electric or eas heat to the heater, and euch heater would 
then beremployed as’a superheater only aid not for Supplying heat to the water 40 
contained) im the! storage tank, : 
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hereby declare the nature of this mvention and) in what manner the same is to 
he performed, to be particularly described “and ascertamed in and by the 
following statement: — 


This invention relates to apparatus for lieatine water for use with domestic 
hot water supply systems im which the walter Neale boiler 1 arranged at a 
distance from the hot water storage tank 

Tt is usual in heating water and in storing such water in household Hot water 
supplies, to employ a heating apparatus such for instance as a boiler im the 
Kitchen fireplace; and to connect such’ boiler by cuculatmg flow and return 
pipes to upper and lower Jevels ini thot water Storage tank. ‘The hot water 
tank has) a) pipe connection attached tots upper end, frony which the het water 
used in the house is drawn, and! the cold water Stpply to the hot water tank 
is ‘connected! to the base of the same, 3 

The well known phenomenon of the Heated water risine to and remaimine at 
the top of the hot water tank nd) the cold water remaining im the bottom of the 
Same, ensures) that the hottest water 1 the lot water tank is) drawn off as 
required parses 

In) such) a system, during the period when the Hot water 1s beme <rawa off, 
thie boiler or other heating apparatus continues is action of supplying Heated 
Water to the upper portion of the! tank, but nou mercosing the heat of the water 
Actually, drawivoft, and the Gt ot) this present invention is im @ Systeny in 
which hot water is supplied to the stomee tank from) a boiler at) adistance fom 
Said tank, to provide improved means whereby when the water is berms drawn 
drom the hot water system, the water beine thus drawn 1s automatically caused 
to) flow drom tthe hot water tank directly mito the boiler by which tlie Awater i> 
nieateds) prior tern the tank, on into an ausiliory heating device, and 
rom then ten sexvice pipes provided with the hot water tips, thus 
increasing tii lure of the water to above that at which) it leaves the hoe 
water tank: yl 

Mhe imvyentio: fer relates) to means automatically operated, upon drawine 
hot water, for imeretsing, te hent imparted to. the hoiler ov to the ausiliavy 
Heating) devices) wis application) at extn leat is especially Convenient when 
electricity, gas or oil 1s) employed as an dusihany Weatine mediam. 

Tt lias already been proposed! m apparatus for Neatine water, to provide 2 
tank with) @ central yertical licating chamber contamme a coiled pipe whieh 
Communicates at its opposite ends with) the interior of the fop and kottom of the 
tank, the central chamber and coil beg Heated by Burners below sart coil. 

Until wateris drawn from the bottom of the tank, the water circulates fron: 
the Bottom of the tank tlioueh the coil fo the top of the tank: as soon liowever 
as water is drawn from the tank, the supply of water to the lower end of the 
coil is stopped by an automatically operating valve, the water beme then drawn 
from the top of the tank down through tlie heated coiled pipe and away throush 
the delivery pipe which communicates with the lower end of the coil, through 
a water box in’ the bottom of the said tank, the imlet of water from the tuk 
to the box being’ provided with the automatically operating valve. 

The present invention will be fully described with reference to the accom- 
panying drawings, in which, 

Tie. 1! is a diagrammatic view of a hot water system emploving apparatus 
according, to this invention. 

Vig. 2) is a vertical section of a detail: 

Big. 3 is an elevation of the upper end of Fig. 2 looking towards the left hand. 

Fig. 4 shows diagrammatically an arrangement of connections for electra 
heatexs. 

Fig. 4 is a longitudinal section of a preferred form of electric heater, and 

Tig. Gis an end view of the heater shown in Pig. 5 in position in a boiler tube. 

Referring to Vig. 1, 1 is the hot water storage tank which is supplied with 
cold water by means of a pipe 1°, and which tank is connected hy means of 


{ NO 1678.—A.D. 1919. ; 


Improvements in or connacted with Mpparatis for heating Water, . 


riveulatine pipes 2 with a boiler heated by a stove in the Mista) manner. 3 is 
ae feria? referred {6 as am a ary heater, and ‘consists of a boiler 
lieated i any suitable manner, through which boiler water from the hot water 
tank 1 nommally flows to circulate through said tank. “Wire said leater may 
take the place of the ordinary circulating boner. ; 

elliot water tank | is connected through a 
Gue end of which latter pipe is coniec : \ 
Gilier end i8 connected to the hot water service pipe 6, which 


d with a check valve, such for 
ee val eee 


branch pipe 4 witli a pipe 5, 


pip 


ted to the auxiliary heater 3, while its 
latter is provideds 


t 
instance as a flap 10 
- water to freely = 


r part of the 
4in 


Ow OF Wal 
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imigenient so fan ese 
edn the Hot wat 
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th lve therem ito 


Hos bea past the checks valve dh 
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the upper end of thet th 

fink © and the meahary Leo 
Upon opening” 

takes place in th 


rdden ancrease of How of water 


tint portion of the pipe 9 between the check valve and the auxiliary heater 3 


passages through thie 
and the ordinary circulation as before described is again established. 

It is preferred’ to employ ausihary heating means to supply additional heat 
{othe auxiliary heater durme the time that water is being drawn from the 
service pipe G6, and Ssucli ausilary heatine means niay be of anv suitable form 
adapted to be automatically brought into action upon the faps 7 beme tumed 
On, and such means may consist m1 the provision of a multiplicity of gas bumers, 
@ proportion of which are always alight, white when, the water is being drawn, 


ranch pipe 4 and the return pipe 9 to and from the tank, ; 
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Improvements in or connected iit Apparatus for Heating Water. 
ihe remainder are Tialited, ov the fame trom the gas burners may be increased 
upon drawing water. (Obviously other means may be employed for this purpose. 

In) Big. Awe bave dingraniiatieally show nia svstem for heating the auxiliary 
lieater By means ‘of “clécinim Neaters: which we have found to he highly 

5 satisfactory, andi it consists of three electne vesistances Vy 7E and C, each of 

ends of these resistances” 


: fe I rawn from the hoe 
Te) water service pipe 6 =a) ver eh need evlinde ‘ 
the lower end) Of wlicli is he 
Cylinder, sind) ito) One sileor NW 
Pahunicatmne, withthe Tower pant ot 
Bide@lof the said lower end one ¢ 
SO) get pipe Yes commected: sos) 
bxtends into the cylinder, 
Closed) im tlic nrenmier descent 
Gonnectin= the uppenend 
ier ne dl 
© ats: lower end cnters: the 
othe lend thereot) Rassme tiiiror 
Cyl as 2 3 prowideds wai 
pistons bens: edv apart thats 
Shown mise 
30 but wwhiensthe i 
pipe) LO} tow: Buel 
pistons) 16; tO tke bein 
{6 the auxiliary heater ge. ee iS 
Supported! above the upper end of tie cylinder 12) liv means of a frame ibis 
35 isa vertical tube 1S, into! which tube tlie mpper end of thie piston rod 113) 
passes, and 1) slots 1m tlie yposite sides: Off dias tube 1S and extendins bevond the 
exterior of the tube there nies a eross piece 19) on the upper end of the piston 
rod 15, the tube at tlie lower ends/or tlie slots Tnnitine the downward movement 
of the pistom mod) U5) by: the cross piece 19) contacting therewith. 
40 Wo the upper end or tre tube! 1S is Axed the contact plate 11, previously 
decenibed witht reference to ie. 4, while slidable but Honrotatahle on the tbe 1s 
is a frame provided witly two contact bas 20 adapted to bridge across the 
tontacts'@, Band w, e when! the trame isxaised. ‘Phe contact bars are supported 
at opposite ends) om shaps) 21) of Msulnting material, which Straps are fixed to 
aims extending from 2 aime 22 Sumoundine and slidable on the tbe 1S, and 
slidable upou the ibe 1S and on pris dependins from tie cams Of the rine 22 


ig)a second mine 25, said mines 22 and 23 beme resihently held apart by means 
5 limitine the extent of moventent 


Of w Nelical spring) 24; the pins on the rine 2: 
apart of tle said two mings: 
50 fhe lower 1in® 25 is, upon the wise of the piston 15, raised upon the tube 1S 
by, the cross piece) 19° or the piston Contacting therewith, and consequently the 


ring 22 together with the contact ars 20; is vaised to make electric connection 
, and upon the further rise of the 


with the contacts @ @ and a, c on the plate II 
piston rod 16, the said) contacts are resiliently held im position. : 

Tm order to retain the contact bars 20 in their raised position witil the piston 
has reached the extent of its downward movement, there is pivoted, in a vertical 


slot in the tube 1S, a two-armmed lever 25, the upper end of which is formed 


cs 
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Cr 
cu 


Re 
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with a projection which normally extends ito the tube, while the lower ent 
“of the lever is formed with a ledge exterior of the tube, upon which ledge 
normally rests the lower ting 23 0f the contact frame | : 

Wien the piston rod! 15 reaches the extent of its Upward movement, tie cross 
piece 19) tliereon forces the tipper end of the lever 25 mm am Outward direction, 
thus causing it to engage the under-suriace of the mine 23 and resiliently support 
the contact bars 20 so that tlre desired electric connection 18 ade 


On 


Upon the descent of the piston rod 15, the lower end of the levers which 


during, the) upward moyement of the said rod has been Caused tp project within 
the tube 18/48 at or near the end of the downward movement of the pistor 
rod! 15 operated upon) by a projection on collan Yo" fon the piston nod) 15)s0) as 
to retum) the lever 2 to its ompinal position and cause the wpper end of the 
said Tever to disenedge the ring 23) ofethe contact trame and alow the contact 
bars) to fall by gravity. a ee ne meg beeen ys ped 

> Wath this) arra: i 
tise, the valve! closes th 


minder the lower piston 


wn that when the fot water Kervico is in 


4 amd the force of water 
5 cu the sunie, 


relectrie 


and! through: tie mec ( ‘ 
tiny heaters 3, and at the 
e 10 and the branch pipe 14 
the upper part of the 


tse! 


. n 

‘gravity and rock the 
- which then: falls to: 
Series: B 


lever 25) 60 
nor positions to Apo plac ec 
ent) construction) OL electric he: 
inp drawings, and) which heater 
far Cross section extending through the boiler or <uxilian 
It tubes 18 shown in section at 20, Bie. 69 Phe sax 
Iprises) ar a lower strip) 2i of insulating material Such as 
Mica, an) upper resishince 26 and a lower resistance 29 formed: Of wire of low 
electric conductivity coiled) round insulatme stmps of mica or like material, 
find) connected! im series, the Upper resistance 25 ining on sheet of ashestos 30, 
Myhile upon the lower resistance 2% 1s placed a Similar sheet 31 of ashestas: 
At tle centrelof the heater are two plates of metal, Such as steel, of a width 
‘and length corresponding: torthat of the other elements of the heater, and the 
ends of the lowers metal phite o2 are uptumed, as at 33, and are formed with 
recesses 34 in which w aod) 3p of oval or elliptical Gress Section 28 supported), 
which rod! 35, when tumed| so that its’ major axis is parallel with the metal 
plates, 1f allows tle upper plate 36 to! rest uipon the upper surfaces of the 
upturned ends 33 Of the lower plate 32, in which position the sard heater ‘can 
readily be inserted! into) the tube 26, and when in position the rod Jo is given 
‘a quarter of a turn, so that it assumes the position’ shown: i the drawings, (6 
distance the plates 32) and 36) and thus clamp the heater firmly within the 
tube 26 so that the upper and lower mica stmips 2% press upon the mone and 
lower walls of the said tube. Several heaters so constructed may be elec- 
trically connected and operated’ in the manner described with reference to 
Hig. 4. 
ie found desirable, instead of providing a switch to automatically place 
electric heaters, which are normally in series, in parallel to increase the heating 
efiect thereof, a switch may be employed by means of which more heaters than 
those normally employed are switched in when an increased heat is required, 
such arrangement will be obviously to those acquainted with the art. 
‘Although check valves of the flap valve type have been described, obviously 
any ather suitable form of valve which performs the desired function may be 


employed. 
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Having now pirticularly described) anid ascertained the nature of our said 
Invention and im what manwer tle same is to be performed, we declare that 
what we claim 1s<== 


ZT, Tn “apparatus for Heating water comprising a hot water’ storage tank 
supplied! with lot water by, al boiler distant from said) tank; means. autos 
matically operated upon drawing water from) te Hob water’ system, to cause 
hot waten from the upper end) of the lob water storage tak tofow directly 
into) the water heating boiler or an auxiliary water heater, situated at a distance 
irom said) tank, “and from thence to) tlie Not xyater service pipe, substantially! as 
desenbed. - : rede ed 

x In apparatus for heating water as 


automatically into Operation, 10) impart a i “boiler (or 
auxiliary water Teater when drawing wat me the 1 System. 


2: In) apparatus fon Neating watersas claimed) im)\Claim 1: pipe connectine: 
tlle! upper part of the boiler ormusiliary water heater directly tojthe hot water 
service pipe Said Counecting: pipe having a branch communicate: with the 

provided with & 
suid) brach into Said Not water 


Cheds valve to prevent water Howane th: 
Service pipe, but fovallow of tlie tree a on between the wpper part of the 
hot water’ tink and the boiler or ity) Water Heater when the service) pipe 
IS NOt in se, wv return pipe connecting the lower ‘part of said tanks to the lower 
pant of the boiler oF auxiliary vate heater sad retumn pipe Veins provided 
sith) w clieck valve! to prevent water Howine beyond a predétermmied rate front) 
tlie said Tower part of Stud! tanlk into said/ boiler or @usiliary heater and a 


25 Second pipe connecting. said retumn pipe to the upper part of said tank through 


which second pipe watew Hows trom sid upper part of said tank into the return 
Pipe aud trom thence toy th 


mesthiany water heater when said check 
valve is closed, substantia 


4. Tn apparatus fon eating: » as) claimed mm Clim 2, and im which the 
hoiler on auxiliary lieater 1s Tented by electric leaters; a switch automatically 
operated upon water being drawn from) the hot water system fo imsert further 
eating elements into the electric cirdwit to increase the heat imparted to the 
said) boilen or auxiliary heater: ‘ 

o. Apparatus for heating water Constructed and operating as hereinbefore 
described with) reference to) tlie accompanying, drawings. 

Dated this 21st day of July, 1913: 
z BREWER & SON, 
33, Chancery Lane, London, and 


%, Bast Parade, Leeds, 
* Patent Agents for the Applicants. 
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